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The National and International 
"Information Sharing Problem": 
 
Using XML to Enable Conceptual Modeling, 








In our complex world,  
we may live or die  
based on our ability to share information. 
 
As a nation of multiple  
departments, agencies, and services,  
and as a partner in international activities,  
we are failing at this challenge. 
e.g., How do we… 
 …share actionable intelligence in the maritime 
domain (or air, or ground, …) 
Ø   across agencies, services and nations 
Ø   so we can 
Ø  Quickly exchange and update intelligence products 
Ø  Detect threats and take quick appropriate actions 
Ø  Detect anomalies and investigate them  
Ø  Support and improve collaboration  
Ø  Document and justify inferences and actions 
          ? 
Effective Sharing Requirements 
Ø  E.g., in Intel arena, threats will come from 
people, vessels, cargo, organizations & 
facilities that can act over long times with 
complex histories and interactions 
Ø  Actors, events & linkages among them 
accumulate, as inferences, hypotheses & 
evidence support them 
Ø  Partners exchange much of this information 
Ø  Recipients understand this information 
Ø  How it’s represented & what it means 
Effective Sharing Requirements 
Ø  Humans and machines will read, edit & 
write data – over the next decade, data 
volumes will soar, so machines will play 
increasingly important roles 
Ø  Many programs are seeking to mobilize 
data, facilitate process integration, and 
reduce friction and cost when 
accomplishing transactions across 
enterprises and borders 
Business Best Practices 
Ø  Several industry consortia have established 
effective sharing efforts 
Ø  E.g, electronics (RosettaNet) & mortgage banking 
(MISMO) 
Ø  They focus on value delivery chains 
Ø  End-to-end transactions that deliver significant value 
to customers 
Ø  They require information sharing models that enable 
“straight-through processing” 
Ø  A series of “services” or “process steps” mediated by 
“documents” that convey the information required 
Business Best Practices 
Ø  Information modeling focuses on the right 
meaning (semantics) to accomplish the 
intended purpose (pragmatics)  
Ø  XML schemas define semantic grammars 
(conceptual frames) that describe important 
states 
Ø  Partners validate the schemas by 
implementing transactions (valued 
information permitting intervention and 
correction) 
Government and DoD  
Best Practices 
n  GIG/Net-Centric Data Sharing Strategy – 
establishes enterprise vision 
n  UCore: simple ontology of tags (who, what, 
when, where) on envelopes, with payload 
documents using various domain info models 
n  NIEM – focus on cross-domain information 
exchanges (detailed collections of named types 
and attributes, common core, various domains) 
used to construct and document exchanges 
n  Maritime Information Exchange Model (MIEM) 
[some details follow], a rich model for 
collaborative intelligence sharing 
CMA JCTD identified  
MDA High-Value Transactions 
Ø  MDA partners assembled from USCG, NMIC, 
NORTHCOM, PACOM, EUCOM, NRL, SPAWAR, 
NPS 
Ø  High-value “scenarios” identified for CMA 
users 
Ø  Detailed vignettes collected for information 
sharing 
__________________ 
 CMA = Comprehensive Maritime Awareness 
 JCTD = Joint Capability Technology Demonstration 
 MDA = Maritime Domain Awareness 
CMA JCTD identified  
MDA High-Value Transactions 
Ø  Available information sources and models 
surveyed 
Ø  Industry and government best practices 
reviewed 
Ø  Multiple levels of valued information sharing 
identified 
Ø  Maritime Information Exchange Model (MIEM) 
addresses, ultimately, all of these levels 
Levels of Value Added Information 
Level Type Example Value added 
9 
(highest) 










7 “Of interest” conditions 
& watch lists 




6 History, behavior & 
future projections 




5 Multiple alternatives & 
analysis 
Ambiguity, uncertainty Explicit assertions of 
certainty 
4 Degree of belief & 
pedigree 
Evidence, quality Explicit information 
about quality 
3 Fused data & inferred 
beliefs 
Position, crew Synergistic 
improvement in SA 






1 (lowest) Sensor system reports AIS (Automatic 
Information System) 
Reduced development 
costs for consumers 
MIEM Purpose & Approach 
 Accelerate the creation (among collaborating 
enterprises) of actionable intelligence about 
maritime threats and straight-through 
processing of that intelligence into appropriate 
interdictions and other related interventions  
n  An XML-based data sharing language standard-in-
progress 
n  Applicable across the maritime domain both civil and  
military 
n  Modular, reusable, and extensible  
n  Non-proprietary 
Principal Features of MIEM 
n  Key Domain Entities 
n   Conveyance/Vessel 
n   Person/Crew/Passenger 
n   Cargo &  Facilities 
n   Measurements: Time, Position, Length, Weight,  … 
n   Key Secondary Concepts 
n   Life-cycle: States, Transitions, Voyages, Epochs 
n   Event  
n   Anomalies & Threats 
n   Extensive & Universally Applicable Meta-data 
n   Source, Confidence, Alternatives, Pedigree, Caveats, … 
n   Past, Present & Future 
n   Universal Extensibility & Restriction 
n   All classes can be augmented or simplified 
n   Conceptual model in modular XML schemas 
The Process & Products 
n  Create an initial case  
n  Share it with others 
n  Collaboratively update it & add analysis 
n  Monitor cases for interesting patterns 
n  Threat profiles 
n  Anomalous behaviors 
n  Notify interested parties, providing appropriate 
parts of the case 
n  Continually improve, through better patterns, 
analysis, collaboration 
Tools 
n  We use 
n  XML, XSD, XSLT, XML Spy, various XML schemas, XML refine, 
and XML annotations 
n  We have built 
n  Extensive schemas reflecting a conceptual model of dynamic 
situations 
n  Test case libraries (mini-documents and big documents) 
n  A schema-driven business document editor 
n  We want 
n  Improved conceptual modeling support 
n  Better ways to test and validate schemas and documents 
n  Better ways to express patterns (“conditions of interest”) 
n  Better ways to monitor case files (“continuous queries”) 
MIEM Schema-Driven Editor 
Summary 
n  We need enormous increases in the 
speed, volume, and value of collaborative 
information sharing 
n  Semantically rich business documents 
provide a natural solution that will fit both 
human and machine needs 
n  Our agencies are low on the learning 
curve for this kind of effective sharing 
n  XML technology is critical for this, but 
relatively weak in several important ways 
